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■^^Rr °1» °]-§-*> ^ 7l^^ ^S^- *Vi=K 2) Jl^ 

3tb 4«fl^S HHe] ^-soll 7ltiV*> ^-£^>J1 °]» ol-g-tt 3)3 
^ 71 ^-1: ^S.^- ^t}. 

^ 1) ^olE^lol^ tflo} S.^- cHo]E^# ^ +g) ^ o. 3.^ 

^fe^-. 2) A ^QAQ 71 El 5] s>7fl( lower bound)* 7>^- 

£ 2 

c-iloiE^Bfloii, rq-^^-s, ^^M, Ji^f^ 
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tfl-8-%= c-fl°lE.-lHllo]ioilA^ oj^j- 4^^£o] ^ ^ U-^ {METHOD- FOR-^- 

* OPTIMAL RETRIEVAL OF MULT I -RESOLUTION BY HIGH SPEED ON THE GREAT CAPAC I TY°DATABASE } 

y^EI^ i= 1^ ^Efl #e.^B]oll ^ U-^*^ ^r^^<?l ^S>7] 

^ ^ 3 ^ ^ ^ 2 ^J# H-71 §1^£ZLS« ^ tj. ^0]^ 

4^r •& ^ ^ M7H^ ^Mf2l 7le| yfll^r 5. 

^£ 

cflo]E^lc»l^ol]A^ BBV^. ^}^r ^^>J1 m}^.7\] 
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' -i MEM®L <7 £ -rr^rS. ^^^K similarity measure)^ Tr^Kquery)^ ^^ ^tM- (the 

*oTm -^pfeest match)* %7] o] ^ ufl o] ^ o>o] s ^ ^ol^s-ofl cflsfl n^-g; ^ ■ 

W°}°> -f-#3 H-^tI ^(Exhaustive Search Algorithm : ESA)£: 

, f ^ 7 , 3e ^ Jl^ ^ 7 fl« s v € 

<8> Berman^ Shapiro^ ^ 4^ ofl ^ ^3«J 7>^^ o] ^ -^iL-I-^r ^-8r Tfl^V 

<9> 2]e SbW°3# Ss] (Triangle Trie)eHr f^f aj-§-*M 7fl*} *r 

l=r. 

<io> Krishnamachari^ Mottaleb^ BH ol^ofl ^ q]o}&\^-^ 7fl#^ #5} 

<11> o]^ igtf £-2] 7]- HHEi-I- ^ojBlHflol^o] £ ^ ^ o] jz}- ttjil^] 
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<i2> #e^B] 7}*l 7]^^ Qt}±r ^ ^(retrieval accuracy)* ^ 

^ 3^7} tiHE-Hoji 3.71 sq- ^3 o. s «1 31^*1 <&y) nfl^l til-§-^ 3He-H1 

<14> £ H £ A] 5} tif^ ^°1, ^33* ^ C 2 7> §-^^> ^1 7}# 7}#7l ^ 

^(Cluster) 2^ ^FiLS #5^3 2^1 z\- ^-5] 7iE)l- 7^1^^- 

<-15> - ol-5i ^17> ig-^^b °l-fRr ^1 3)^ ^^-7>>7]- t^iS] .- 

^ 7K> 7>^1 ^71 «fl^olcf. f <*| 5} 7 fl^ #E^E^^ bJ- 

<ie> a*V, 7l^ #s]^Bl 7]& 7l^#^ s)^ (optimal retrieval)* Ji^W ^ 
sM, ^£7} ^ ^ ^^-5L# ^7H1^ OT>e^l S^^r ^o] 

^l^*} ^ 71 ^1] 
<17> *M^, ^. ^. 7l ^ V °^1^^- Sfl^^l ^sL^, ^. i^o} fi-a^ 7 > 

$1^ #al^E^ 7>^ol &i=, #E^E]# ^^>7fl ^*Hr ^-^^ -^-5L8> 

i °lt °l-§-tb ^3^1 ^ 7l^* ^S-ij- *Rr tfl-g-^ C-llolE^lol^ollA-1^ ji^ofl 
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€■ t-flolEil-* ^ ^ #e^E-K-H-A>tb #ei^Ei)#s !4ferK 2) ^ # 

e^E^sq- £-5}*R> 7lsl^ <5}741( lower bound)!- 7>^o] <&€\-ji il 

■ & ^ #°l7l C-flolB] ^2:6fl 7ll^ 7l^w.-.Xj^^^^^|. 

<20> o)t\, ^Al^ofl tfl*V ^ ^ ^ ^_g.,o. ^JjL^V JElgo. ^^^^ ^ 

<2i> £ 2^ ^ ^-^^1 % #ei^E^l tfl^V Tie] ^-°r M-e^-MI 

<22> £ ^6fl 4€r *> ^^EH tfl^ Tie] Jf-^ ^^*>7l *H Ej] °1 E-) tifl 

<23> al^t!: HHb1*°1 Sfu^ ^^^B]» ol^s. MacQueen K-*% 
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■• -»■■ <24> <^7H. ^ ^^-1: ^ *M3^ , 

Sr^Hd 3iL°H, ^ 3Mb1£) pitch^ ^a.7f 7]-^>c1-. 

<26>-> #31 l) #ei^E^ 7%+ (K; K<M)% 

#31 2) #5^3 #3 ^HJ#, Ci, C 2 .... C k * 2:71^- ttcf. dME-Hlol 

J^i^fe. tfl ^ 7 fl r-flolE^-i; oJSJjS. ^^Jtb4. ^71^71 ^ # 3 

- ^ ^ ^ ^ 

<28> 3) 3L7l #^«5L dH^-I"* afl^ M-^^l 3H^# ZfZj-ofl cflgfl 



<29> 1] 

, \ , [«( <d s ) c + jr.] 
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<30> <^7H, Xjtt jtf] ^7\% /^*fl , 0 k £r #s1iBU #, n(<Z> k ) 

<31> #31 4) 5L€- tflsfl ^1^- nfl^l ^7} #31 3* ^ 

^3 ^ n ° = { c .' c ^-' c *> ol <2^;*1t}. 
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<32> S. 2# #2:3H, #5fl^l £ H #5-1^^1 71^] A) M^S]^ 

<33> nl^, 04 7 }# 7>*}£ ^^o^ 3^ 7^ ^ q # 
<34> 2 ] 



^ min 



i mm 



<35> ©t 2 oflAl 
<36> 3] 

<37*rtn» d(X,Y)^ ¥ ^ ^ Y2\ Li-^ 7]el# 3*1 ^Bfl^ ic]}^\ ^ in 0 ^ 

<38> [^^-Al 4] 



^ l£r 4^ ^4. 
<40> 5] 

Ifd(.C k ,Qy 5k > d^, diX„Q) > 
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<42> 6] 

,mn JL SEl O a ' 

<43> ^-g^Hl 
<44> 7 ] 

d<iX ,_.Q) >d<iC k ,Q^-d(X C k ~) 

<45> , 
<46> 8 ] 

6 *=^/ (X " C * ) -^'-' C * ) 

<47> cf-g-o] w-g-Aio] -r^H 7^- 83.-^ <yo]^cf. 

<48> [^«J-^1 9] 

<49> u\o\ ^(^*,2)-8 ft >rf min0lt ^ 
<50> 1Q ] 

d(x e>= 111111 ^(jr,,e) > 

<5i> irJ-BM, 57} - ^rf. 

(lower bound)* ^H^:*}. 

<54> rcfe}^ , ^ i^- aj-g-*}-^ Jl4^-°S 7Hr^o] *i<s| l-e^Ei-i-^ ^ 
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°1 31^%=* #°1 71 ^*fl cf SfltfE. cflolE^ ^o)] u>^^- 
^ SE^ -fi-JESKlI, oil- ol^-tb ^3^1 

<57> £ 34) 5L*1€ ^- ^fl^ ^Ji^, 3g<>)# £ (B=2L)^l-i- ^fl- 

H-71 *1^£zl^o] s.^o]sl-ji yj-^fk}. -s-l^iSZL^ ^a] 4 z^)o]b\ 

<58> <*) 7 H Jr-J^tf. AT^Z^ uj^g. 7Mu], 1/2*1 #3. ^tfSM- 

<60> 11] 

X / (OT) = jr /+I (2/M-l)+X /+1 (2/M),l</M< 2' 

<62> [^Al 12] 

rf(AT,r)= d L (X,Y)>d L \X,Y)>--->d'(X,Y)>--->d , (X,Y)> d°(X,Y) 
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<63> <^H, A% W*\Si\ ^- n^H^ m Li-^ Tie], a d^X',Y l ) 

<65> ^ y+iofl^l ^ ^ j*q Li- ^ *>fe ^--§-4 T 1 ^]^^. 

<66> [^t}-^ 13] 



<67> 2' 

-2(1 JT /+1 (2/w-l)- r /+1 (2w-l) I + I X /+1 (2/w)- 7 /+1 (2m) | ) 

<69> ^«H4 11# A}-8-*M 7fl# /^IM^ 71S]# t^g-^ ^o] ^ 

<70> 14] 



m=l 



<71> 2' 

= 2 I ^ /+l (2/w-l)-r /+I (2w-l)+X /+1 (2w)-y ,+1 (2w) I 

m=l 



<72> | ^ | + | B | > | A+B | o] t 

<73> 15] 



2 

m=l 



S ( I X /+1 (2m-l)- r /+1 (2/w-l) | + | JT /+1 (2m)- T /+1 (2/w) | ) 



<74> 2l 

> X, I ^f /+1 (2w-l)- 7 /+1 (2fw-l)+X' +1 (2/w)- r /+1 (2w) | 



m=l 



<75> 13( 14( 15^ W-Bl , 
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<76> 16] 



2' 



d'*\X,Y)= Y, ( I Jf /+1 (2m-l)-r' +1 (2w-l) I + I X ,+l (2my Y'+\2m~) | ) 



m=l 



<77> 



> T. I (2/w-l)- y ;+1 (2/w-l)+ X ;+1 (2/w)- r /+1 (2/w) I 



<78> 



<79> 



<80> #7l<q ^ 2%r ^C^iOol s.^ ^4 ^(^^ ^ ol ^ ^Jitf 

<83> #7l ^ 2°fl Jl^ 4 «fl>y-5E. ^ ^4? 71^ (MSAsH ^-o] ^ 



<84> 



#31 1) &<>\x} ^ Q9\ cf *fl#51 f^f 



<85> 



<86> 



#31 3) /2f 7^ 2.-^ is. tt^. 



<87> 



#31 4) I=Lo)i& t #31 6-°S #4. j 7 y a.^, #31 75. 
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<88> ^Tfl 5) *'c^>ex§. ^*>cf. d'cx-eyo] d ^ ^4 ^ t ^ ^ ^ 

<89> #711 6) d ^ x ^6\ ^ a i£ f ^ ^ W . 

^xmn^. 73^1^4. 1 -ir A A /+13J- IS. #31 4S. #4. 



<90> #31 7) ^ A^ cflolEll- ^7>5L ^^W. 

<9i> ol^Ai^- ^-ol cflol^tiflol^ 91^ A cf sfl^S o. ^ 

<H ^^4. ^1+, ^9\A «flA o V £ E^A bJ-aJ} A]^o> £0^0) el-H. 

<92> ^jfl-Sj-^ H-71 IR?^ oflS. 31 ^7> 8°] ULiiL Cf Sfl^S. ^ ^ J 

511«i^ ^ <£#-4 256^ <&<&<>] d^S.^ tffl 4 Sfl^S. i>7l 

3tr 31^^ ^1^- ^>4. 
<93> ^ f sfl^s. trl^SZL^-i-^r z\^i5}7) ^ ^7} ^1S.^7> ^^q-, 

3.71 7> cflo]E| a.7l^cf 3}-7l nfl^ll SI *Hs.e) ^7>^ ^-A]^ T^t)-, 

<94> o]6\^\ f #5^3 S)^ ^ £££4 ^ 2°fl 71^-tbMSAs* ^-g-*H , 

BJ-aJ) o. <^ AflJL^- #S^E^ 7l «MH ^ ^ 7 ] ^ 

(Cluster-based Multi-resolution Search Algorithm; CMSAHl $\?>}<^ -g^r^lS. 
<95> ^^>7> ^<H*1^S MSA S 1- ^sfl £-£)*r*r e^^- $ 

27-14 



1020000050418 2000/12/2 

<96> ZLi^JLuH, ^ IS] ^e^&) *fl7i o}-5}- 7p§^o] ol^Jl 

El #4) MSA S « 3-8-*H 3*3 ^^K^-)* IHrt}. 7}^- 7>?}-£- #e^E| f^^t---^ 
# MSA S ^- ^>-§-*l-7l nfl^-oi), -I-ei^Ei ^)t1 :^<HH S.€- ^^^Sf-ol 

<9?> Sfll4^ d l \C k ,Q) 0 -\ rf min ^ Jit)- €- Tjlf^Hs] 7^E]# 

{d}~{{l}_{k}}({C}_{k}, Q) , . . . , {d}~{L}({C}_{k},Q) °) ^AVi)^l ^71 nfl^t].. 

nJ-eH, ^(^.Osrf (C A ,g)>^ *(C fc ,fi)^ ^-^1- ol-g-^fl 10. ^o.-^ ^. o] ^ 

<ioo> [^Sj-^i 17] 

<102> j'vr n% 5 ^ 

^7^ ^ Sit)-. 
<103> A**rr rv\ * ^ 

71 nfl^-ofl, 6\^tsV <^*V ^7>^«y jflXV^ 
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<104> oj^v<HH<2}- ^o] i #71 ^^1-* w>^S #^ ^ofl ¥ 7^1 

CMSA# 

<105> ^*fl^ §}x-f<2] ^^># #^s>^ CMSA S °H, 4^ #ifl ^%^^«b^. 
s »7 F r, . # 3 ^ CMSA M °] tf . 

<106> <#7]& CMSA S ^ 3.7]} Afl ^^cf. ^*|, MSA S » °l-8-*H C & 

fHrX}. ZL^JHuH, rf »in|- a, * - .6)|^ ^th}. *>*1^-S, #7l #ll l.l^l ^ 

*U ^ #s^b]s.oii tfl«flAi^ MSAs-i: t=H 3-§-*H ^3 ^^># -tf 

71 CMSA S ^ ^ 3)-^ ^.^^ ^-cf. 

<10?> #7fl 1) MSA S 1- ^ ?\A d '™% #5]^ ^nin-i: ^Hr^. 

<108> #31 2) ^7] 4, in ^- e}ji ^ MSA S # 0 *-<fl 3-g-*H ^^1^4. 

<109> 18 ] 

^ /*= "min 

<no> 3-D ^g. 1S . *i-cf. 

<111> ^-^1 3-2) £ = ^^01^, IS ^ttt}. k>iP>l^, #31 ^tf. 

<112> /y> * j 

#31 3-3) * C c *'2)-8* ol ^ min ^ ^71^. zl^^I 

#, MSA S » ^1 m A+1S ?8t±& #31 3-25. 

<U3> #31 3-4) 3# c-flolE^l- ^^>S. ^^1^4. 

<114> 

CMSA M Sl ^-fJE CMSAs*)- U-^^-S. c *»~g- IHrCf. n&li, # 
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3 M$\ 33 Tie} ^^>7l ^ 5L# 4^ tifll^ ^ fl-ajofl r4 

<iis> £# 4^ ^ofl tr^ ^ M7fl^] 3^ ^^>#S? 3^ 71 si wfl^* q-E}-^ s. 

<U7> "^O^o]^, **_ifl S.^ <^o] 7^*^ 7U^}JI, ^1 

3. *m°\) ^^W. ^ «fl<l SM:^ ^ifl *1 W^-. MSA S « 

<ii8> #711 1) €-3*> ^ cf ^J-g. ^tf. 

<120> #7jl 3) / 4 y ^ S.^- IS. fVcf. 

#711 4) y= Z^, #7fl '^^^ol^, #711 73. &t±. 

#711 5) ^AV^-d-. ^ / (^,e)>^ m in[^ r -i]ol# > ^7|| ^JS. ^» ^71 

/^ /l- zfzj- y+iij. is ^ #31 3.5-3. ?>tq.. zl^*1 &°.#, 7+13. 

7 <§4ltt ^ #31 32.3. #4. 

<123> #31 6) rf "C^„£?)> ^ ml ^[^-l]ol# > ^fl ^ ^/-I- ^T^Cf. ZL^^I 



<119> 



<121> 



<122> 
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iA M- /+1^ 1^- ^ #31 AS. ^>4. 

<124> #31 7) ^f^iLS d «*l-l6H ^ # 7 fl^ cfl ojEi-^i- 

<125> ^1, MSA M » °*-^ ^ min[ ' % ^4- M-^^l 

« f 1 ^ 1.1^1 tcfe^ 4 ^ei^E-Hi MSA M ^r ^-g-^Kr «<H1-°S. ^ [ '% ^a} 

<126> ^^O.S. f ^nunt']^] Cfl-g-*}^ 3H^## ^ # S) 2} ^ 

nam, o] b^^i^ ^-n M ^ ^fbn-^*y*m*k 

5fl*h ***** ' 

<i28> £ ^ 5°Ui, ^, ^ 2 7V 37fl£q 2)3 ^^>#s. -^i^^l^^m, ^*fl 3^*fl 

5.*) ^ l.loll^ ^SHS #3^3 ^7] 2:^1^1 ofBfl^ 1.2# ^KE^ ^ 
<129> 19] 

<130> # 7 1 <*|. ^ #;g.g. Z\)A)is}±r 7]^ :f*li2j azf^ofl o]-g-^-C.^ *J-# 

^ ^^>#* ^ #7l ^#-g- ol-g-tt 3^3*1 CMSAmI- 

<131> #31 1) CMSA S ^ #31 14 T^e) ^'ntfno. ^ in ^- §Hr^. 
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<132> #31 2) "COO^o^ MSA M AS ^ ^^>« ^ TISI^I;^; 

^mint-loll ^^tj-. "<**-> <M 0]T& t 0 7 fl ^ ^Bl##°l ^ & ^ S ^fl ^ 

<133> 3-1) JcM. 1S ^j-tf. 

<134> #711 3-2) jt = ^in 0 ^, £ # £ + IS ^JAI^-Cf. k>jH#, #31 #4. 

<135> #31 3-3) ^(^'^-e^^WO] oi^ ; #e^B] m ^I^^ji, m J&1S. 
- #31 3-25. ^>4. 



#31 3-4) MSA M ^r °H| 2]-g-fAS^ ' ] -g- ^^t}-. ^ ^fi^ 73* 

#31 3-23. ^>4. 

<i3?> #7j] 3-5) m IS. tb^-. 

<138> i^Tfl 3-6) #&|^ £7> #31 3-4<*IH °H s^l-£l^O-# ( it £ + IS. ^Al^cf. 

jH#, #31 3-93. ?VtJ-. 

<139> ' 

#31 3-7) * *(^2)-5*>^ mi „[A^-i] 0 -| T g ) #e^E^ ^Tl^ji m I&1S. ^a]^ 
^ #31 ^Vcf- 
<U0> #31 3-8) MSA M # ^-int-]^. 7^x1^. ftisL 

#31 #4. 

<141> #31 3-9) 3^ <W •]<>]) tfl-g-s^ ^fls} c-llolE^l-^ 3)2] 3^-*}#3. 
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<144> <g>S-oli4 ^ -§-o) ^ ^2:7} 7}^ 5L^ t) 6] £\}o]b\v\)o}+ - 



27-20 



1020000050418 2000/12/2 
1] 

^ Q$\ A *fl#S- ^SRr ^^1^; 

^ 2: 7 i rf min ^ ^tfls 1i^*Rr #314; 
/ 4 /« IS ii^Rr #314; 

[^^J- 2] 

4 3^ ^*fl ^ ^7^:4 t^o^ ysf y -jr 7\A i+lA IS. JL, OL^x] 

3] 

3^ 1^1 &<^i, ^7l ^<^2Xg. ^*>i=. #7|HH ^7l rf ^^-e^Ol ^min 

3# ^*fl ^'1- *\}7]Z}JL, ZL^7s] ^rO.^ 73 C-1 
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4] 

[^^Hl 20] 

d(X,Y)=d L <X,Y)>d L \x,Y)>--->d'(X,Y)>--> d'(X,T)> d°(X,Y) 

5] 

3.^ rf Sfl^T-3E ^^(MSAs)^ <r*8*M 7]^ ^'^l- ^ #ei^ 

^7l Gfnin^r ^>JL, MSA S » * 7 <§^Rr #31 4 
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[3^*8- 6] 

5*H1 SZ°H, #7] CMSA S H <H^ °l-§-^ c)- *fl^>K£ ^ ^ - 

H^«H 21] 
7] 

[t^H 22] 

k^tr 13. k = k m[n °}^ kMr k + IS. 3* ^8-2.3. ^ tfl-g-^ 3] 

8] 

d'\C k ,Qy-8 k ^ ^ #e^B] m *\}7]i5}jL, ZL^^l MSA S » 
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#5^3 7)*}<*\}*\ ^3 #3*Rr CMSAm^^t 4 

«C«»0^oi^, MSA M (MSA S » ^ 
k % IS. *H k = ^in 0 ^, k m k + IS. 73^1^ y&7fts±; 

MSA M-8: ^-g-^H ^minC-]^. 73X1^.^1, 

m IS. ^^sM k7\ °] v] S^l^o.^, £-1- Jt+ IS. ^^Al^ 

MSA M « 3-§-*H ^ [ " ] « ^l- >H1S ^AjsRr 
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10] 

* 941 $X°]^, #7l CMSA M ^* d l-§-tb 4 *D#5. ^"^-^ ^ 

[*r«H 23] 
11] 

5. <W-]6)i ^^^i^, M-t^l^ ^-*VuH^o.s. ^K^m 7 A^r ^SLS. ^ t)\&Z$ t-ii 
o) E-| wfl O] ^ofl x\ £\ Jl4-o\) ^ *V cftfl -^-£^1 s| ^ ^ ig-tg . 
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